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Abstract

Background: Rapid development in today's modern world have made predicting the future difficult. Hospitals, as a major complex
in a community, are no exception. Knowing the future facilitates laying plans for it. To predict the future, knowing the factors affecting
the future is crucial. This study was therefore conducted to identify and predict the factors affecting the future of hospitals in Iran.

Methods: This study was conducted in three steps. The drivers of the future of hospitals in Iran were listed by analyzing the results of
a literature review and then semi-structured interviews with hospital experts. Afterward, the effect of individual drivers was determined
using the Fuzzy Analytical Hierarchy Process (FAHP) by formulated in excel software.

Results: Based on the results of the first Phase, 30 effective drivers were identified in 6 areas of modern technology, economy, politics,
demography and community, environment, and culture. Prioritization results showed that modern technology (0.246) and economic
factors (0.198) had priority over the other factors. Moreover, the effects of sub-factors such as modern information technology and
technologies on the future of public hospitals in Iran were more significant compared to those of the other factors.

Conclusion: The present results showed that information technology and modern technology, as well as the economy, were the two
main drivers of the future of public hospitals in Iran. Hospitals should identify and lay plans for the mechanisms through which the two
factors affect hospitals, given their failure to control the upward trends of the factors.
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Introduction

Healthcare systems seek to adapt to momentary develop-
ments in today's world of rapid changes, as is the case of
other economic and social sectors active in developing
countries. Given the allocation of a significant portion of
healthcare resources to hospitals, these developments have
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been assigned to these key components of health service
delivery in most countries (1, 2). The need for redesigning
hospitals and adapting them to anticipated future changes
is a widely shared view between different countries (3-5).
Iran is currently facing dual health issues (synchronizing

1tWhat is “already known” in this topic:

Public hospitals play a key role in any society. Multiple factors
affect the future of public hospitals. This study adopts the
STEEP framework to scan the key social, technological,
environmental, economic, and political issues that may impact
the future of public hospitals.

— What this article adds:
A convergence of drivers is shaping the future of hospitals.

Among them, technology development has a significant role in
hospital futures. Progress in health technologies may change the
concept of today's hospitals. Scanning and analyzing these
factors help the hospitals to embrace a broad range of services
with the adaptation of technology.
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contagious with noncontagious diseases) due to increased
life expectancy, demographic changes, and epidemiology
of health risk factors and the development of modern med-
ical technologies, increasing income and social welfare (6,
7). The failure of the healthcare delivery system in Iran to
respond well to this duality suggests a need for radical
changes (8).

Evidence suggests little prospect of promoting and en-
hancing the required financial resources for healthcare and
hospitals significantly contribute to healthcare costs in most
countries, as confirmed by a WHO report estimating that
hospitals in third world countries account for 50-80% of
current government spending on health. In many countries,
hospitals budget is, however, never balanced by the produc-
tion and delivery of their actual services. The health share
of global gross domestic product increased from 3% in the
1950s to 10% in the present (9).

Given the importance of technological and social devel-
opments, a new approach to the future should be taken and
decision makers need to acquire new skills to cope with
technological changes (10). Given today’s rapid and uncer-
tain environmental changes, foreseeing to deal with possi-
ble future changes is becoming increasingly needed (11).

Future research should be performed in an interdiscipli-
nary manner (12). Social science is an interdisciplinary pro-
gram, as it uses different disciplines to obtain findings and
propositions. To be pragmatic, social science is designed to
shape the future by seeking to provide human with the in-
formation needed for action. Future research is evolving,
despite the process of specialization and separation of var-
ious disciplines and professions (13). The subject of fore-
sight covers sectors such as culture, economy, politics,
health, technology and the arts, and with the upcoming
changes, these topics are on the rise in number (14, 15).

Identifying the factors affecting the future is the main
step in foresight. This study identified the factors affecting
the future of hospitals in Iran and determined their effects.

Methods

Type of research

This study is part of a prospective study on the foresight
for public hospitals in Iran. This part of the study was con-
ducted as a quantitative-qualitative study to identify the
factors affecting the future of hospitals in Iran. In the first
phase, the results of previous studies and open and struc-
tured interviews with hospital experts were identified.
Given the unequal effects of the drivers on the future of the
hospitals, the second phase determined the effect of indi-
vidual drivers using the FAHP. These steps are summarized
in Figure 1.

Phases 1 and 2: Literature review and interviews

The main focus of this phase was to identify key driving
forces affecting the future of public hospitals through a
comprehensive literature review as well as interviews.

Research sample
At the review stage, the texts of all the documents, re-
ports, articles, theses and books were extracted by topic
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Semi-Structured
Interview

Comprehensive
Literature Review

A Long List of Driving Forces

Prioritize the driving forced with
Fuzzy Analytical Hierarchy Process-
PAHP

Fig. 1. Research steps

from scientific databases, including Google Scholar, Sci-
enceDirect, Scopus, PubMed, Scientific Information Data-
base and Magiran, using keywords such as hospital, pro-
spective study and foresight, hospital challenges, infor-
mation technology, economy, human resources, and trans-
formation plan health system. Interviews were conducted
with experts in the second phase as a qualitative study using
purposive and snowball sampling methods. The most active
and well-known experts in the field of health were first
identified, selected, and later identified by other experts.
The main criteria for selecting them included relevant ex-
perience, expertise and ability to conduct research. Sam-
pling continued until data saturation was reached.

Data collection tools

The literature review was performed using library re-
sources and databases. Semi-structured interviews were
conducted with experts to collect data in the qualitative
study. The interview questions focused on the factors influ-
encing the hospital's future. Based on the responses, follow-
up questions were asked.

Data collection methods

This study conducted in-depth, semi-structured, and
cross-sectional interviews with 40 hospital specialists. The
interviews lasted 30-45 minutes, and every participant was
interviewed once. The researcher arranged with the partic-
ipants the date and place of the interviews. The research
setting consisted of medical centers and hospitals affiliated
to Iran University of Medical Sciences. The interviews
were immediately transcribed after being recorded with the
permission of the participants

Data analysis
The conducted interviews were repeatedly subdivided



into semantic units and then into smaller meaning units.
The codes were then re-read several times to replace the
semantic units and main categories by the framework of so-
ciety, technology, economy, environment, politics, and reg-
ulations based on semantic similarity. Efforts were made to
avoid interfering with the hypotheses during data analysis.
The coding process of the interviews was entirely per-
formed in MAXQDA.

Data reliability of interviews with experts

The criteria used to determine the reliability of the study
data included reliability and stability.

Reliability: Spending time collecting and analyzing the
data, selecting experts with different types of expertise and
experiences, presenting to public and private hospitals and
the Iranian Ministry of Health and Medical Education,
meeting the academic community, and selecting partici-
pants from different groups enriched the data and findings.
In addition, different integration methods used in this study
included spatial and human data integration. The present
study data were obtained from various sources. Three lev-
els of experts were interviewed and different research
methodologies used included content analysis, qualitative
study, framework analysis and process analysis.

Stability: Peer review helps validate the data. In this
study, three interviews and the results of data analysis were
randomly presented to the research team to provide addi-
tional comments for the researcher.

Phase 3: Prioritizing driving and effective factors with
analytical Hierarchy Process (AHP)

The FAHP was used to determine the effect of individual
drivers as per the following steps (16):

Step 1: Designing the pairwise comparison and decision
matrices: Identifying appropriate evaluative criteria is the
main step in prioritizing the drivers, which was performed
by their impact on the future.

Step 2: Defining fuzzy numbers for paired comparison:
Table 1 presents the fuzzy numbers used in this study.

The paired matrices designed based on the criteria and
hierarchical model were then presented to 15 hospital ex-
perts, managers, and officials in Tehran.

3. Calculating the incompatibility coefficients of the ma-
trices completed in Expert Choice.

Step 3: FAHP calculations and method validation:

3-1: The fuzzy composition value of §; is calculated with
i criteria using equation (1).

. a—
S =M ®N X M), i=123..,n (1),

in which ® denotes the wide multiplication of two fuzzy
numbers and each fuzzy number obtained represents the

Table 1. Fuzzy numbers used in this study
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weight of a criterion (or option) relative to another crite-
rion.

3-2. Let M; , M, be two triangular fuzzy numbers. The
greatness degree of M, = (I, my,uy) = (I, my,uy) is de-
fined using equation (2).

1 my > mq
u(d) = % otherwise (2),
0 L =>u,
where ﬂ(d) = U(]% 2 1171’1):1"71'1 = (l1,m1,u1)'m =
Iz, may, uy).

3-3: The possibility degree of a convex fuzzy number is
greater than the possibility degree k of convex fuzzy num-
ber My(i = 1,2, ..., k).

V(M = My, My, ..., M) = V(M = M) and V(M >
M) and ....and V(M = My,)) = minV(M = M,,),i =
1,2,..k )

3-4: After normalizing W, the normalized weight vector
is calculated according to equation (4) in which W is a non-
fuzzy number.

W = (d(4y), d(4y), ....d(A,))" )

Compatibility of paired comparison matrices in the AHP
is an important issue that should always be considered in
the decision process. If the incompatibility coefficient is be-
low 0.1, judgments will be acceptable. In this study, after
performing defuzzification using the center of area method,
a conventional hierarchical analysis was conducted to
check the compatibility of judgments and FAHP calcula-
tions were then performed in Excel.

Ethical considerations

Ethical issues were observed by receiving a code of eth-
ics (IRIUMS.REC 2017.9223652202) from the research
assistant of Iran University of Medical Sciences. In addi-
tion, the participants were briefed on the study objectives
and interviewed with the consent of the researcher. The
confidentiality of the recorded information was also en-
sured, and the participants were notified that they could
withdraw from the study at their own discretion, although
none actually did so.

Results

Out of the 40 study participants, 28 were male and 12
females. They had an age of 25-65 years and work experi-
ence of 1-30 years. Table 2 presents the details of the par-
ticipants.

Fuzzy number 9 7 g 3 1 1
Definition Absolute Very strong Strong Low Equal Exactly equal im-
importance  importance  importance importance importance portance

Triangular fuzzy scale (7,9,9) (5,7,9) (3,5,7)

(13,5) (1,1,3) (1,1,1)
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The content analysis of previous studies and interviews
identified six major political, economic, technological, so-
cial, cultural and environmental drivers for the future of
hospitals (Fig. 2).

Prioritizing the drivers with FAHP

According to Diagram 1, thirty proponents identified in
the previous step were weighted using the FAHP by their
impact on the future of hospitals. Incompatibility coeffi-
cients of below 0.1 measured for all the paired matrices in
Expert Choice confirmed the matrix compatibility.

Discussion
This study considered debates on the economic sanctions

Table 2. The details of the participants

a cloud of economic trends included in policy studies of the
health system, as they apply to hospitals with the university
and the Ministry of Health as mediators. Haghdoost et al.
discussed factors such as technology, the changing age of
the pyramid, increasing health literacy and community ex-
pectations, environmental challenges and changes, lifestyle
changes, community management structures, and the polit-
ical model of governance in this sector. They found eco-
nomic changes, value changes, a decline in social capital,
changes in family foundations and epidemiological
changes to affect the future health of Iranians.

Gender Age (year) Education level Position
Male Female 20-30 30-50 >50 BA MA  PHD &  Chief executive Faculty Middle  Expert Physician
MD officer member manager
28 12 2 28 10 5 10 8 10 10 7 5
Driving Forces
on Future of
Hospitals
*  DPopulation Increase
*  Apeing
Social »  Ubanization
Factors *  NMigration

*  Increasze the Level of Education
o Agificial Intellisence * Chﬂﬂ_ £e Lh‘- Patlern of Disease
*  Block Chain *  Indridualism
* Intemet of Thinzs .
e VirtalRealiy Technological
*  Avementsd Redity Factors
*  Etem Cell Technolosy
*  (Genomics Information

* Changein Demand

*  Chanpesin Traatment Costs

5 * Fronomic Sanctions
E conomic * Rol of Insurance System
Factors »  Globalization
*  The Emerpence of New Markets
* Raduce Resources

*  Increased attention to safety and
envirommental heal th

*  Increaszing Environmentl Crises

*  Enwironmental Treaties

*  Ztncter Emaronmental Laws

Fig. 2. Drivers of the future of hospitals
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Environmental

F actors
* Collaboration with =lated
: orzanizations
Political Hezalth Syst=m Evolution
Factors Human Fesouread Management

*  Stabilityin Palitics
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Incompatibility

. Artificial Intelligent
coefficient=0.065

Stem cel technology

Genomic information

10T

The population is getting older
Economic sanctions

Treatment cost

Increasing urbanization

Block Chain

Interaction of insurance with hospitals
Resource

Globalizaton

VR

Human resource management

Health system evolution plan

AR

Increased migration

Engaging with above organization
Increased attention of safty and environmental health
Increased the level of awarnce
Enviromental Treaties and Agreements
Change in demand

Stricter environmental laws

Change in treatment pattern

The emergence of new markets
climate changes

Increasing environmental crises
Population increase

Residence to change

individualism / Collectivism

0.054101338
0.051819709
0.05160799
0.047222191
0.046066313
0.045565964
0.045565964
0.043317849
0.042042276
0.040580995
0.038797383
0.037720101
0.035889413
0.032494855
0.03204312
0.031709852
0.028933364
0.028726627
0.028568982
0.027361345
0.02455917
0.023537587
0.023196431
0.022408973
0.021520225
0.02122739
0.020396282
0.019845452
0.019333735
0.013839124

Diagram 1. The degree of the final impact of sub-drivers

This general research in the field of health included hos-
pitals and other health and public health centers (17). This
report is consistent with the present study in terms of super-
latives such as technology, economy, politics, and the en-
vironment, although the right-wing research is included in
the policy cloud under the economic sanctions process,
whereas the present research considered the economic trend
cloud. This discrepancy in results can be explained by the
fact that the present research is at a lower level than the re-
search-friendly environment and the economic conse-
quences of sanctions for hospitals are more evident than
their political consequences.

Sang reported technology as the main megatrend of the
future of Koreans’ health, which is consistent with the pre-
sent results. They emphasized the impact and role of tech-
nology on the future of hospitals in the interviews, which
was confirmed by the FAHP weighting results. A health re-
port in 2017 by Finch found megatrends such as globaliza-
tion, sustainability, economy, politics, environment, and
technological changes to affect the future of health (13),

0.01

0.02 0.03 0.04 0.05 0.06

which is consistent with the present study in terms of the
megatrends of technology, economy and politics. Finch
identified the environment as a driver of all its dimensions,
whereas the present study identified the environment only
as an environmental driver of the future according to the
experts.

In 2016, Deloitte introduced the demographic
megatrends of politics, incoherence, globalization, the
digital world and the globalization of technology and
industries into the future of health. Drivers such as
globalization, technology and politics have also been
identified as factors influencing the future of hospitals (18).
In 2015, Dadgarpanah identified the factors affecting the
future of research on hospital information systems that
affected the performance of Milad Hospital’s staff in
Tehran using a descriptive comparative and causal method
and non-random sampling. They prioritized the component
of quick decision making which exerted the highest impact
on other indicators (19).

A forecast by Ayandehban for Iran 2018 involved seven

http://mjiri.iums.ac.ir

Med J Islam Repub Iran. 2020 (12 Sep); 34.119. >




Driving forces of the future of public hospitals in Iran

areas, i.e. economy, politics, society, culture, environment,
science and technology as well as health. Moreover, 12
different health issues were identified from two groups of
experts in all fields and health experts. Health system
challenges, mental health issues, health problems due to
various pollutions, health problems due to new lifestyle,
substance abuse, changing patterns and outbreaks of
chronic diseases, health transformation plan, medication
issues, health challenges and patients moving towards an
aging population, changing people 's preferences in the
field of health and expanding sexual risk taking were
discussed from the perspective of health experts (20).

Kohsari examined the future of the Iranian health system.
They found demographic trends and related phenomena,
environment, economy and its impacts on health and
injustice, technology and the increasing effects of
expectations and costs, national sovereignty and values and
beliefs to signficantly affect behavior analyses. Risk factors
or health literacy was also found to affect the Iranian health
system (21). The environmental, economic and
technological trends discussed are consistent with the
present findings.

Rahmanian et al. identified six main themes and 13 sub-
themes as the drivers of the future of hospitals in Iran (22).
Leadership included the subthemes of stability,
collaborative leadership and incentive leadership;
management included management skills, i.e. cognitive
and human skills, and adherence to policies; policy training
included personnel and managers training, in-hospital
policy, out-of-hospital policy and investment in education;
creativity and innovation included creativity and scientific
innovation and creativity and technological innovation and
competition included pptimal subthemes and real
competition as the main theme and effective themes in
future research(22). Rahmanian et al. examined hospital
internal processes and effective management of hospitals in
the future, whereas the present study examined outside-of-
organization hyperlinks to the future of hospitals.
Information technology and politics were presented as two
subthemes in this research.

Amin et al. investigated the future of hospital wards (23)
and the necessity of expanding clinical and outpatient
departments in the fields of chronic diseases and cancers,
aging medicine according to population aging processes,
rehabilitation after long-term care, sleep clinics, health
promotion services such as weight, risk factor management,
lifestyle correction and. This research investigated the
future of hospitals from a different perspective than that of
the present study, i.e. a holistic view.

Aghamohammadi et al. forecast the distribution of
hospital beds in Iran between 2006 and 2035 (24). They
reported a growing Iranain older adult population until
1414 and found the share of the population aged over 60 of
the national population to increase from 7.3% in 2006 to
17.6% in 2035. They also found endocrine, nutritional and
metabolic diseases to exert the most signficant effect on
mortality in the entire population from 2006 to 2035 with
an increase of 1878.52 per thousand. With the status quo
being preserved, the number of hospital beds was found to
be 160,687 at the highest population fertility and 15,7208
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at the lowest. Agha Mohammadi et al. investigated a case
on the floor of a hospital, in contrast to the present study,
which provided a general and external organizational
perspective (24).

Conclusion

This study identified the factors affecting the future of
hospitals based on the results of a literature review and in-
terviews with experts and determined the effect of individ-
ual factors using the FAHP. The trends in technological,
economic, social and demographic, political and environ-
mental issues were also investigated. A large body of liter-
ature has examined the factors affecting the future of the
health system as a larger and more general community
whose issues are naturally more general and comprehen-
sive; for instance, political debates directly affect the health
system, whereas global and national political issues may
differently affect hospitals.

Study limitations

The effective factors obtained under the terms and condi-
tions of the participating experts may be differently re-
ported in other studies with different conditions.

Acknowledgement
As part of a PhD dissertation, this study complies with
ethical considerations and was approved by Iran University

of  Medical Sciences, International Campus
(IUMS/SHMIs_1/2017/9223652202).

Ethical Issues

According to ethical considerations, the code of ethics
IR.IUMS.REC 2017.9223652202 was obtained from the
research deputy of Iran University of Medical Sciences.

Conflict of Interests
The authors declare that they have no competing interests.

References

1.Zajac JD. The public hospital of the future. Med J Aust.
2003;179(5):250-2.

2.Hensher M, Fulop N, Coast J, Jefferys E. Better out than in? Alternatives
to acute hospital care. BMJ. 1999;319(7217):1127-30.

3.Schofield DJ, Earnest A. Demographic change and the future demand
for public hospital care in Australia, 2005 & nbsp; to 2050. Aust Health
Rev. 2006;30(4):507-15.

4.Pickering BW, Litell JM, Herasevich V, Gajic O. Clinical review: the
hospital of the future-building intelligent environments to facilitate safe
and effective acute care delivery. Crit Care. 2012;16(2):220.

5.Barber SL, Borowitz M, Bekedam H, Ma J. The hospital of the future
in China: China's reform of public hospitals and trends from
industrialized countries. Health Policy Plan. 2014;29(3):367-78.

6. Goharinezhad S, Maleki M, Baradaran HR, Ravaghi H. A qualitative
study of the current situation of elderly care in Iran: what can we do for
the future? Glob Health Act. 2016;9:32156.

7.Costa Font J, Sato A. Health systems futures: The challenges of
technology, prevention and insurance. Futures. 2012;44(7):696-703.

8.Esmaeili R, Hadian M, Rashidian A, Shariati M, Ghaderi H. Family
medicine in Iran: facing the health system challenges. Glob J Health Sci.
2015;7(3):260.

9.Karimi I, Nasiripour A, Maleki M, Mokhtare H. Assessing financing
methods and payment system for health service providers in selected
countries: designing a model for Iran. J Health Aminist. 2006;8(22):15-
24.



S. Koucheckyazdi, et al.

10. Aquino RP, Barile S, Grasso A, Saviano M. Envisioning smart and
sustainable healthcare: 3D Printing technologies for personalized
medication. Futures. 2018;103:35-50.

11. Veenman SA. Futures studies and uncertainty in public policy: A case
study on the ageing population in the Netherlands. Futures. 2013;53:42-
52.

12. Bridle H, Vrieling A, Cardillo M, Araya Y, Hinojosa L. Preparing for
an interdisciplinary future: A perspective from early-career researchers.
Futures. 2013;53:22-32.

13. Garcia JR, Geher G, Crosier B, Saad G, Gambacorta D, Johnsen L, et
al. The interdisciplinarity of evolutionary approaches to human
behavior: A key to survival in the Ivory Archipelago. Futures.
2011;43(8):749-61.

14. Goharinezhad S, Maleki M, Baradaran HR, Ravaghi H. Futures of
elderly care in Iran: A protocol with scenario approach. Med J Islam
Repub Iran. 2016;30:416.

15. Schulz KA, Gstrein OJ, Zwitter AJ. Exploring the governance and
implementation of sustainable development initiatives through
blockchain technology. Futures. 2020;122:102611.

16. Ravangard R, Bahadori M, Raadabadi M, Teymourzadeh E,
Alimomohammadzadeh K, Mehrabian F. A Model for the Development
of Hospital Beds Using Fuzzy Analytical Hierarchy Process (Fuzzy
AHP). Iran J Public Health. 2017;46(11):1555-62.

17. Mehrolhassani MH, Haghdoost A, Dehnavieh R, Pourhosseini SS .
Comprehensive conceptual framework for futures studies in health. Med
J Islam Repub Iran. 2019;33:131.

18. van der Laan L, Inayatullah S. Health care foresight: identifying mega-
trends, convergence and scenarios of ways in which the future can be
imagined. Deloitte; 2017.

19. Dadgarpanah Z. Future Studies to Identify Factors Affecting the
Hospital Information Systems Staff Performance in Tehran's Milad
Hospital. ] Manag Futures Res. 2016;27(106):-.

20. Molaei M, Talebian H. Futures Studies of Iran Tehran: Research
Center for Culture, Arts and Communication; 2017. (In Persian).

21. Kohsari A. Foresight of the Iran Health System [dissertation]. Tehran,
Iran: Iran University of Medical Science; 2016. (In Persian).

22. Rahmanian E, Nekoei-Moghadam M, Mardani M. Factors affecting
futures Studies in hospitals: A Qualitative Study. J Qual Res Health Sci.
2019;7(4):361-71.

23. Amin E, Ghasemi E, Haghdoost AA, Hashemian F, Sabermahani A.
The Hospital Wards of the Future Framework. J Rafsanjan Uni Med Sci
Health Serv. 2016;15(7):607-20.

24. Aghamohamadi S, Jahangiri K, Hajinabi K, Masoudi Asl I, Dehnavieh
R. Foresight for Inpatient Beds in Hospitals of Iran: Vision 2035. J
Health Administ. 2018;21(71):23-36.

http://mjiri.iums.ac.ir
Med J Islam Repub Iran. 2020 (12 Sep); 34.119. 7




